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FIELD: oQ and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
strings and Improving tb efficiency. According to method, zone of disturbed tightness of casing 
string Is covered from Inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for »imiripl» polyethylene. Excess pressure la created due to expansion of 
setf-heating and self-expanding material such as limestone mixture for mining and drilling 
operat io ns. Pipe produced of thermoplastic material Is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(57) Abstract: 

H3o6pcreHMe omocarrcH k o&iacra pcucBTBo-wxnswjaaanbtx pafior h Banpasneso sa. uDOumeaat 

3$$eSTHBH0CTH. CyTb R306pCTCBBH: CIIOC06 OaKHJO^aCTCH 

KCJioBBfai HuayrpK nnacTbipeM U3 flo^opwcapycMoA Tpy6w, roroTOHJieggoft ro TepMonnacnwHoro 
uaTepHana, Hanpm^ep raunraraTicHa, a xss^trfTOMBoe HaaneHise cocj^sjot 3a ctct pacnmpesKH 
caMOpasorpC B aManierocg h caMopaaimpflEx^eroctt warepaana, Haupaucp. CMTB - cwcch K3BocrxoDoft jyro 
ropmax h Sypoewx patfor, KorropbiM sanonHfOor TpyfSy ro TepMonnacnraBoro vcaTcpnana ncpej* 
n^pespbrrneM 30m HercpueTMroxrrH o6caflHofi xaraoHHbi. 2 3.n. fmj. 1 tr&ji. 
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Description fOnMcsiHMc H3o6percBX5i]: 

H3o6percsxe othoottch k odnacrn peMOHTao-asonaiVKHHUX pa6or (PHP), a hmchho k coocooaM 
DOOCTfiurowieHHH repuenraHocTH oocaflHWX kqjiqhh. 

M3BCCTCH CHQO06 BOOCTOHOBneHHH repMeTmBOCTH OOCagHbtX KQJIOHH, EK^XWaJOfUpft OiyCK KOnOBBbl 

BaoocgMro Miip e eoop BbDC Tpy6 (HKT) hbxc mrrepBana HapymeHBH oocaflHofi kojiohhu, 3aKaroBaHHc 
TttMnooapyniBjeno pacrsopa e HKT npa ontpuTou 3arpy<*MM npocTpaacrBe. najftxu HKT Bbnnc 
pacocTEoro ypoHea TaunoHHpymju^a v pacrecpa. b atBajrane, npoflaBnwBamie TaunoHnpyion^ero pacrsopa 
3a o6ca«Hy» KonoKBy npH 3&kputom 3arpy<$H0M □pocTpaacTBe [1). 

HcflocTaTKH aitanora ^axjnonaacrrcn b tom, wto, eo-ncpajx npojiaBKa TaMnoBapyaHaero pacrsopa b 
oaxonoHHoe npocTpancreo BosMOxaa tojmo dor bbicoxbm asofarrooHbiM ^anncHBCM. vto He6e3onacHO flna 
mc/iocreocTH ocTUTTUZOfl vcn ofcanaoa kojiohhu, Bo-BTopbcc B3-3a yca^oraocTH TaMnoaapyraaax 
uarepHanoB peoyn wa x gBHOCT b onepanaft hc npcEtmiarr 60%. 

Haafianee GnasxaM k HsotipcreHBio no rexHinzecxofl cyipgoCTB hbww c t c h choco©* ycraBOBKB luiacrwpn a 
KHTcpoane B crcpCMC Tg*D30CTH occa^aou kohohhu nyreM nepeKpfaiTHH soafai hctcpmcth^hocth HSKyTpa 
nnacTupcu B3 MCTOjiraracxoa rpy6u c nocJie^yxMiBiu ee pacmapeHBeu 3a c«kt ooa^amm B36faiT0«Horo 
1 121 



Heffocrarog 
no3BomKT w 

3aftaiza saKJimaeTCJi b noeumeHsra 9^xthbhoctb peuoHTBO-KMJiHqnoHHbOC pa6or npn offHOspcMeaHou 

CBMaflEHBB Tpy^03aTpaT. 

IIocraBneKHaH sanana flocncraeTCfl to*, wto b cnococc, BKnaroaKHqeM nepeKptiTae dohm HcrcpucnraBOCTH 
o6canBbix KonoHH aaayrpB njiacTbtpCM. Bb unmH C H BUM b Bene flaJwpMHpycMoA Tpy6bi, pacnxMpe&Hc 
nnacTupfl no ecea Anaae uyrtu cosnaHaa B36tiTO<iHono naaTieHBH, b ksmbctbc ae^opMapyeMoft rpytSbi 
BcnonKjymyr TpyCy K3 repuonnacnuzBoro waTepnana, a vooMTOHHoe ^aancHHC oo3nsuDT 3a ewer 
pacnmpcaHH caMopasorpeBaionjerocsi a pacnnap^non;croc» Marepaana, xoropMu 3anonHfDDT Tpy6y H3 
TcpMonnacmrmoro warcpnana nepen ncpcspbiTHeu 3ohm BtrcpMcnnBocra oocajjHOH kcjiohbh. B Ka^iecTBc 
TcpMonnacnniHoro Marepaana ncnorooyioT naracarsnce, a b Kanecrse caMopa30i^peBa»xqeroca h 
caMOparanHptfoon^erocH MarcpHaria Hcnora>3yioT CMTB - CMCCfe H3accrKOBy» ;yra ropm>ix a oyposbec pacer. 

CUTE npmfluraoT, rnaBBMM oopaooit, npa pa3pymegm nponewx xpymcax MaTepaanoB (aianhHUC nopoflu). 

OCTOHHblX B KCneSOOCTOEHHbUC H3ACJIHH, KOMCHHUX KJiaROtK, ftM Ao6feTOS HpHpO«Ht5tX> KflMHfl. OH 

ppc w craanBrr 0060a nopoxnxxoopaoHfadl a er opama ft h Bpm p HBo o n ar HHft uarepxaji, ^ajomafl c BC^ofl 
mpiowy» pcaaxpoo (pH 12). npx cMCznBBaajnx Dopoxzxsa CHTB c oappA oopaayrrcH eyeneasm Ipafionan 
cuecM. aompaa 6ynyro sanara b nmyp, cncnaHHbdl b ooratre, vapjicmmnpM paspymeuaD. c re^esaeM 
epcMcHH cxBBT biaac TCWt TBCpmocXt ojBjOBpcMCBBO yscinnBBaBCfe* 

r^paTamm aounoHCHTOB, exo^RiqEX B cocraa CUTE. npasqanT K pa3fi»mDo b ranypc rH^paraiDioHHoro 
Aaanemvi (oonee 40 Mil a), rio^ ^eacTBaeu rBAparan^oHBoro flaen€HHfl b tuic o6bc&ra paoBHBajorcfl 
aanpHKeiiBiii. npHBcyynnge k erx> pajpyiueuaio (3J- 



Ecna cycncH3JO0 CMTB 3annrf> b Tpy6y B3 TcpKioiuiacTMMHoro MarcpHana, to cert in naTcpHana, 
pa3unr«iaion9srocfl npa HarpcBaHaa; 3arepuerK3HpoaaTb kohiiu, to irepes IJS 1 HaMBcrcH pcaanasi c 
Bb^eneHREM renna a pacmapewaoj CMTB. Tom a bs^cjotctch ^ocraro«iHO. vroc« pa3orpcrb rpydy a° UO - 
120°C, a 9TO Bbone Tewcacparypbi, npa Koropoa, Hanpnkcep, oomonsnea paaMHr^iacrcH k nposmnner 
aoBbQncHHyx) iray ic cTb. TpytSa yBCjratoraacToi nHaMerpe 6c3 pa3pynzeHHsi. a b cnyroe cc 
npeASapBTCTibHoro cnycxa b cKBajKauy o soay hxtcpmcth«oiocth o6canBoa kojiohhw c oarnrmt 
DpaMHaerca a oocaffHOH KonoBHC, repi«onnaeiviHbiB uarepaan nporantaeT b csan^ana rpconiHy a zncne 
oKOHitaaBB peaanaa a aopiiajfanainni TCMncparypbi sarsepACsaeT a ooccnnuiBacT HaAwrayio bsojihqbio 

npHMcp pcajnEsaaHB, npcADonoiKHM, wro sa rayoaHc 400 m saccnyaTayaaHHaH KonoaaaffaaMcrpoM 146 mm 
c Tojmnnioa ctcbok 8 uu auerr Tp ennm y nnrpaHOH 2 mm a pjusbqA 2 m. 

Bcpyr nonasmoiCBOByxi rpy6y n/nsaoft 4 u c eapyaosbiM naaMeTpou aa 2 mm MesMne BHyrpeHaero 
nHaMcrpa oocanaoa aonoaBbi b HHTcpeanc HcrcpMcnraHocra (tx. 128 mm) a TomDaaoa ctcbok 6-8 mm. 
3arnyraa»T hedkhhh kobcu rpy6. roroBHT cycncKsaio CMTB, jyin *kto 6cpyr 100 kt nopoanxa a 30 n 
TexHBUBCKOH BOftbi. CycncH3HK) 3anHBaioT b nojiasTHjicBOByio Tpy6y. repMeTasapyior sepxHaft K0Hen 4 rpy6 a 
sa KonosHe HKT aim TpocBKc Tpy6y cnyocaior b 3cay Hex^MCTHtiHOCTH oocaABofl Konoaubi. 

Mcpcs 1.5 «i naMHHacTCH pcaKuaa a npoitcxoAar paaorpes a paD^yBahojc nojnsara/icaoBoa Tpy6bt annorb 
nna conpaxocKOBCHaa co CTCHKaMR oocaoHoa KanoHHbi. Bo/icc Toro, nocao/Usay Marcpaan Tpy6w 

pa3U5ir^eH, oh npoHHKaer a b rpemaHy. tokhm oCpanow ^onamoiTe/i biHO ee pepMenoapyer. 
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riocnc oKOHuaHKH peanno^ Eorropan nporcKacT 0,5 - 1,0 ainxmy ocraenjnoT b dokoc Ha 4 - 5 u n/in 
eoccTBHoancHitH TeacnepaTypt* b 3aTocf«coaaHH narnonuiCHoooA xpy6w. 3otcm Konomty HKT bhh 
Tpoaat, Ha Koropbix miacTbipb 6tdji cnyn^cH b csBaxniy, noggsnuaayr ha noDepraocTB. B cxB&aocBy 
cnycKUDT KanoHHy GypanbHbtx Tpyfl c uanoradapaTHbo* Typ6o6ypcnc fjfmovou sum faxaoA m paadypaBairr 
repMc i KsspymoK yamj a conepJKHMoe noraoncncHOBofl TpytShi. KanaHHy (Sypimrabix ipy6 naAHHuajoT. 
npoH3a> 1 fpTT oopcocoBKy o6ca/p«)A kq/iohhw ootviacHo ^c B tri u y mn>tM srocTpywuHHM. 

npcHwyr^ccTBa npc^yiaraeuoro cnoco6a ocROBbmaicrrcH Ha tom, uto noBpUBflceHc b o6cani3oft kottghhc 
soonnpyercfl Conec Ha^exHO 3a c«ieT npoBHSBoaeaiiH MarepHana nnacrwpH b cbbhj hjzh Tpeasjsay. K -rouy 
xte rniacrtjpb ro cHBrrernraecsoono Marcpaana jjarrroBewHee, Tax xax hc no^BcpwcH KopposHH. 

Hctohhhkh KH$opuaqHn: 1. BaaMCBHH B.A., Yuct6bcb B.I\ CnpaooHHHK uacrtpa no KamrrajibHOMy 
peuomy CKBaxza. M.. H««pa. 1985. c.163. 

2. AaropcKoe cs^cwibCTBO N 1601330, CCCP, k/i. E 21 B 29/10, 1990 - nporoTHn, 

3. HacrpyjuyiH no npHMcaeanoo cucch hsbcctkoboh ^nw ropHboc h 6ypoBb« pafkrr (CUTE). AO 
'CTpaftMaTepstattbi'*, 7 c. 
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Claims (Oopuyna Kaotiperemui]: 

1. Cdood6 DoocraBOHnonw rcpMcriWHocTH ofcagBfeoc kojiohh, awiiowiaiOTupfi nepespwroe 3obu 
aerepueTOTHocTH H3HyrpH nnacrupeu. BbmonHCHHbCM b bhjjc ffcftopuHpyaHoft Tpy6bi, a pacazHpeBxe 
nnacrwpH no Bceft jynrae nyreu coga&hhh K36brro*lBaro ^susticbbh* OTjnraaxxqaflcH to*, tto b Kanecree 
^e^opMnpycMoft Tpy6w ncnonbsynr Tpytiy m TepMoruiacrtitfflaro uarrepaana. a Kstiurxxraoc a^bticbhc 
ooo^ajoT sa cuer pacampeaaa caMopasorpcBagpgroca x cawopacmHpHJOcr^crocff MarcpctajTa, KoropiaiM 
3anojmHH>T xpy6y B3 TepwoanacnnBono uarepHarca xxepcR nepacpbrraew sohw HerepMenrcHOcna oocaflBOfl 

KQTIOHHbl. 

2. Cnoco6 no n.l, crrjTMuajomHftcH tcu, urro b aauecrBe TepMonna gnwaoro uaTcpuana Bcnaribsyior 
nonuomflGEL 

3. Cnocoo no nn.l m 2, orjaraaiomRflca tcw. «ito b sauecTBe cauopa3orpcsaioa^ex>ocH a 
cauopacmHpOTon^erocji warepaajxa HcnonKjyiyr CHTB cmcb K38ecTKOByK> /yiH rupm*x h 6ypoBux pa6or. 
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Drawing(s) [tJeprexH): 

XapaKTepiicTuica CMfE 



XapaicrepMCTMica 


3Ha^eHMe 


1 . BoAO-cweceBoe oTHoiueHne cycneH3MM 


0.3 


2. PacxQA nopoujKa Ha 1 m 3 o6t>eMa, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. rinaTHOCTb cycneHanw, t/cm 


1.8 


5. Bpewn Havana peaiajviM rwflpaTauwM npw 




TeMnepaType 20-25°C, mhh 


okoho 90 


6. TeMnepaTypa caMopa3orpeBaHMP, °C 


6onee 100 


7. CqeoneHne KauHfl CTpy6ofl, MRa 


5,0 


8. ConpoTHB/ieHHe KaMHfl $nnt,TpauMM boaw, Mfla 


6onee 60,0 


9. flaBJienwe npw pacwwpeHMM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 54 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnornu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu s 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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